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at the upcoming 2013 
international Turfgrass 
society seminar in 
China, Queensland-based 
researchers Dr Don Loch 
and yi zhou will present 
a paper highlighting 
their recent research on 
zoysiagrasses. Here Dr 
Loch provides a general 
overview of this largely 
unheralded turf variety and 
some of its unique and 
beneficial characteristics.
T
he main cultivated zoysia turfgrasses, Zoysia ja-
ponica and Zoysia matrella, are native to south-
ern and eastern Asia and the Pacific rim (with 
Zoysia matrella extending into far north Queensland), 
but now grown worldwide from the tropics through 
to temperate regions. to these can be added a third 
species, Zoysia pacifica, for ornamental rather than 
turf use. these species cross readily and hybrid cul-
tivars are also available. 
the zoysias are medium-to fine-textured 
turfgrasses, superficially similar in appearance to the 
more widely grown couchgrasses. But if managed 
according to optimum practices for these other 
grasses, zoysias will grow poorly or even fail. 
the rules for growing well-managed zoysia turf 
are different. Zoysias grow noticeably slower than 
other turfgrasses. this requires some extra care and 
patience during establishment, but quickly becomes 
their strength once established. the frequency of 
mowing can be reduced relative to the faster-
growing couches and buffalo grass. 
the zoysias are low fertility species, seen at 
their best under low rates of nitrogen fertiliser which 
would lead to weed contamination and eventual 
failure with green couch. this further reduces their 
mowing requirements, leads to lower water use, 
minimises thatch levels, and reduces pest and 
disease activity. 
While not yet widely used in Australia, 
interestingly, the use of zoysias in the usA has 
increased over the past 60-70 years, with some 7000 
hectares of zoysias now grown on golf courses alone 
and much more extensive plantings for prestige 
home lawns. Over the past 20 years, Australia has 
seen 12 new buffalo grass varieties but only nine 
zoysias, while the us has registered 29 new zoysias 
and only seven buffalo grass cultivars.
origin anD aDapTaTion 
the different zoysia species share some key attributes 
in common, notably their slow growth rates and low 
fertility status as well as their excellent resistance 
to wear and ability to grow in high strength soils. 
At the same time, they also show several distinct 
differences in adaptation, which add to the range of 
choices available among the zoysiagrasses to meet 
specific requirements (see table 1.) 
TabLe 1. CHaraCTerisTiCs of 
zoysiagrass speCies
Attribute Z. japonica Z. matrella
Growth rate Very slow Very slow
Nutrient needs Very low Very low
Thatch acc. Medium High
Tolerance of:  
Heat High Very high
Cold Very high High
Drought High High
shade Medium-high Very high
salinity Medium-high High-very high
High soil Very high Very high
strength
Wear Very fast Very fast
Zoysia matrella is the more tropical of the 
two main species, with greater heat tolerance but 
less tolerant of cold than the best Zoysia japonica 
varieties. it is finer textured than Zoysia japonica, 
equivalent to the best of the green couches in 
quality and with bright green leaves. Zoysia japonica 
varieties have bluish-green coloured leaves (similar 
to blue couch), but range from medium to coarse in 
texture. Both species produce high shoot densities, 
with Zoysia matrella a little more prone to thatch 
development if over-fertilised. 
Zoysia matrella is one of the best turfgrasses for 
shaded situations, maintaining good dense growth 
under lower light conditions than buffalo grass 
for example. it also shows a high degree of salt 
tolerance. Both zoysia species show good drought 
tolerance, better than buffalo grass but not quite 
as drought tolerant as the green couches. in this 
respect, their slow growth and low fertility needs 
help to reduce plant demand on soil water. 
Zoysias grow well on a wide range of well-drained 
soils from sands to loams and even clay soils from 
pH 5 or less through to about pH 8 (i.e.: strongly 
acid through to neutral or mildly alkaline). they will 
tolerate short periods of temporary waterlogging, 
but not permanent waterlogging or clay soils that 
remain wet for extended periods. table 2 (page 
49) lists those zoysia varieties currenlty available in 
Australia. 
esTabLisHmenT 
like other turfgrasses, maintaining good soil 
moisture is crucial until a new root system is well 
anchored through the soil below newly-laid turf. Pre-
watering the underlay soil beforehand helps ensure 
that the whole profile starts out fully wet. Water again 
with at least 25mm immediately after the turf is laid. 
frequent light watering (at least twice a day 
for the first 2-3 weeks in summer, and more often 
on very hot or windy days) is required to replace 
moisture lost from the newly-laid turf through 
evaporation. then gradually reduce the frequency 
of watering and increase the amount applied each 
time to encourage the developing root system to 
seek moisture at greater depths. 
Withhold fertiliser for the first 4-6 weeks after 
laying to encourage the initiation and development 
of new roots. then apply fertiliser sparingly to 
support the new planting. use up to 0.5kgn/100m2 
in a low P fertiliser blend (e.g.: 3kg/100m2 of CK88 
or similar product) and preferably make not more 
than two applications during the first year. Do not 
apply high rates of P fertiliser. Zoysiagrasses require 
very little P and even moderate rates can drastically 
reduce root and shoot development (see more on 
this in the breakout article on page 48). 
managemenT
Back in 1988 in their landmark article “establishing 
and Maintaining Zoysiagrass” which appeared in 
grounds Maintenance magazine (us), the late Jack 
Murray and Kevin Morris wrote the following about 
zoysias: 
“In the past, many people mistakenly 
managed zoysiagrass like other turfgrass species. 
Inappropriate management practices diminished its 
strengths and magnified its weaknesses; as a result, 
few people regarded zoysiagrass highly. However, 
when zoysiagrass is correctly and fully established it:
l  Forms a dense attractive turf that survives high 
temperatures and humidity;
l Is very winter-hardy and weed-resistant; 
l  Requires less supplemental fertilisation and 
irrigation than most other turfgrasses; and 
l Provides an excellent wear-tolerant playing 
surface on golf courses and athletic fields, even 
while it is dormant. 
“Zoysiagrass is at its best when you use low 
water, nitrogen and pesticide rates. Under what 
would normally be considered poor or extremely low 
maintenance, zoysia shows its greatest competitive 
advantage against weeds and other turfgrasses. In 
fact, when zoysiagrass is fully established, higher 
maintenance levels tend to increase thatch levels, 
disease activity and mowing requirements. 
“If you require higher quality turf for specific uses, 
such as golf courses or athletic fields, zoysiagrass 
will respond to more intensive management.” 
As Murray and Morris note, the zoysias have very 
particular management requirements compared to 
other warm-season grass varieties and the following 
provides some more in depth points to consider: 
Nutrition:  Once established, zoysiagrasses require 
little or no fertiliser to maintain good turf density 
and quality with few, if any, weeds. use no more 
than 1kgn/100m2 per year split between spring 
and summer to improve colour while not producing 
excessive thatch. Overall, growth of the zoysias is 
driven more by water (good soil moisture following 
rainfall or irrigation) than by nitrogen. 
Mowing: Once established, the slow growth of 
the zoysias means less mowing than with faster-
growing grasses like green couch and buffalo grass. 
However, the universal “one-third rule” still applies 
– mow to remove no more than one-third of leaf and 
thatch at a time. Zoysiagrass should not be mown 
Above: Zoysia matrella has been 
used on golf course fairways 
at many locations around Asia. 
Pictured is Clearwater Bay Golf & 
Country Club in Hong Kong
Zoysia matrella (left) and Zoysia 
japonica (right)
Zoysiagrasses can provide an 
excellent wear-tolerant playing 
surface on golf courses and 
athletic fields
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when wilted, as it does not cut cleanly. for best 
results, keep mower blades sharp. 
leaving zoysiagrass too long between mowings 
can cause scalping by removing more than one-
third of the top growth, including most of the active 
growing points. there is less thatch development 
and scalping under shorter mowing heights, which 
reduce shading of the plant base allowing new 
shoots to develop from dormant basal buds. On golf 
courses, groomers can also be used to encourage 
development of basal buds by cutting through the 
stolons. 
Weed control: established zoysia lawns maintain a 
dense, weed-free sward especially under low fertility 
conditions where couch and buffalo become thin 
and weak. in shade, Zoysia matrella still competes 
strongly with any shade-tolerant weeds. 
in the event that chemical weed control is 
necessary, zoysias are tolerant of a wide range 
of broadleaf herbicides, including 2,4-D, MCPA, 
dicamba, fluroxypyr, triclopyr, metsulfuron, 
flazasulfuron and mecoprop. research work 
has also shown good tolerance to some grass 
herbicides, notably fluazifop, alone and in mixtures, 
which could lead to registration for selective control 
of grass weeds. 
Pests: fewer pest problems are encountered with 
zoysias than with other warm-season grasses. 
they are more tolerant of lawn grubs (armyworm, 
webworm) than the couches, though significant 
infestation is more likely in tropical areas and where 
excessive n fertiliser has been used. Curl (scarab) 
grubs have been recorded, though only of minor 
importance. Mites (both eriophyoid and false spider 
mites) can affect zoysias, but are more of a problem 
to turf producers than lawn owners and managers. 
Diseases: there are two main diseases found on 
zoysias. large patch (brown patch), a root disease 
caused by rhizoctonia fungi, can develop under 
wet soil conditions with poor air movement so that 
moisture remains on the leaves for longer periods. 
the first signs are a loss of vigour and bronzing of 
the leaves, particularly around the margins of the 
affected patch which progressively becomes thinner 
and weaker. large patch is generally less significant 
in warmer areas. 
Zoysia rust can be seen on Zoysia japonica 
leaves for short periods under intermediate 
ReseaRch pRoject looks into zoysia establishment and nutRition
U
niversity of Queensland researchers 
Dr Don loch and Yi Zhou will present a 
research paper on zoysias at the inter-
national turfgrass society’s 12th international 
turfgrass research Conference to be held 
in Beijing, China from 14-19 July 2013. their 
research looks at the effects of foliar nutrient 
and biostimulant applications and soil mois-
ture and nutrient status on the establishment 
of newly laid zoysia sod.
As mentioned in the main article, 
zoysias have many positive attributes as 
low maintenance, slow-growing warm-
season turfgrasses once established, 
producing high quality turf with low nutrient 
inputs and requiring less frequent mowing 
than alternative turfgrass species. During 
establishment, however, their slow growth 
is seen as their major weakness. in light of 
this, loch and Yi undertook five short-term 
pot experiments (one in 2010 and four during 
2012) at the university of Queensland’s 
glasshouses in Brisbane.
these experiments were designed to 
simulate in pots the laying of vegetative 
zoysiagrass (Z. matrella – shadetuff and Z. 
japonica – Ozeboy) sod onto a bare soil 
base, maintaining moisture in the turf sod 
and growing medium via capillary watering 
from below. this avoided the need for heavy 
overhead watering, thus enabling the effects 
of foliar nutrient and biostimulant treatments 
to be considered without being complicated 
by leaching into the sod and underlay 
medium.  the artificial sand-peat (or coir) 
growing media were strongly acid (pH 4.5-
5.3) and low to very low in terms of sufficiency 
levels of n, P and K, and most other major 
and minor nutrients. 
the research found that, despite these 
low nutrient levels, root development 
under newly-laid zoysiagrass sod and the 
partitioning of dry matter production into root 
rather than shoot growth were enhanced by 
maintaining low soil fertility and not applying 
any fertiliser at establishment.
the results also showed that none 
of the foliar nutrient (high n, P or K) or 
biostimulant treatments (kelp or microbial 
supplementation) made during the first 21 
days resulted in a positive response in terms 
of root development during the first six weeks 
of establishment. growth increased with 
temperature, leading to higher dry matter 
production but with reduced partitioning of 
this into roots.
One unexpected, but significant, finding 
was the sensitivity shown by both zoysia 
species to moderate-high P levels: excessive 
amounts of P reduced both shoot and (in 
particular) root growth. in one combination 
treatment, even the small amount of P (2 per 
cent) found in kelp significantly reduced plant 
growth when added to the P already applied 
as fertiliser.
Drying out of zoysiagrass sod prior 
to laying did not disproportionately affect 
subsequent root development, and had 
relatively little effect on final establishment 
for the first two days of drying out. However, 
it did appear that the maintenance of good 
sod and soil moisture was of paramount 
importance during early establishment to 
protect delicate new root growth once this 
had been initiated.
The impressive landscaping look 
achieved with Zoysia pacifica 
(formerly known as Zoysia 
tenuifolia)
s
temperature conditions. some zoysia varieties will 
also show occasional leaf spots and dollar spot 
under humid conditions. 
Editor’s note: this article contains references to 
several chemicals that are not registered for turf in 
Australia.   
TabLe 2. asian zoysia speCies in aUsTraLia
Cultivar Marketing name Species Leaf texture PBR 
Vegetative      
BA-189 ultimatefloratM Zoysia japonica Coarse under examination
el toro  Zoysia japonica Coarse 2001  
Jamur  Zoysia japonica Coarse   
Palisades  Zoysia japonica Coarse 2002  
ss-300 empresstM Zoysia japonica Medium 2002  
ss-500 empiretM Zoysia japonica Coarse 2002  
Z-3 Ozeboy® Zoysia japonica Medium -  
Zt-11  Zoysia japonica Medium - 
A-1 shadetuff® Zoysia matrella Medium-fine 2008  
Cavalier  Zoysia matrella Medium-coarse 2002  
emerald  Zoysia matrella Coarse     
facet  Zoysia matrella fine 2002 
royal  Zoysia matrella Medium-fine   
Zorro  Zoysia matrella Medium-coarse   
BA-305 Pristineflora Zoysia japonica Medium-fine under examination
  x Z. pacifica
De Anza  Zoysia japonica x Z.  Medium
  matrella x Z. pacifica   
Victoria  Zoysia japonica x Z.  Medium
  matrella x Z. pacifica
Common no-Mow Zoysia pacifica Very fine   
Seeded1      
Compadre  Zoysia japonica Medium-coarse   
Zenith  Zoysia japonica Medium-coarse   
1  seed of Chinese or Korean common Zoysia japonica also available occasionally under names like “sunrise” and “traveler”. 
The rules for growing well-
managed zoysia turf are different 
to the likes of other warm-season 
grasses such as couch
Varieties highlighted 
in light orange 
are available 
commercially in 
Australia.
